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Global  Terrestrial Net Primary Production  
(1982-2013) 

+/- 1Pg or about 2% 
Nemani et al 2003, Zhao and Running 2010 



Bastos, Ana et al.  2013 JGR Biogeosciences 

ENSO Dynamics Controlling seasonal MODIS GPP 



From	  Running,	  SW.	  Science	  337	  p1458-‐1459,	  2012	  



PLANETARY	  BOUNDARIES	  
Rockstrom	  et	  al.	  Nature	  2009	  





DRIVERS	  HAVE	  LITTLE	  INTERANNUAL	  VARIABILITY	  

Global average precip = 2.6 +/- .1mm/Day or 4% 

Solar Energy Input = +/- 0.1% 



Global	  NPP	  has	  been	  reduced	  by	  
7%	  from	  agricultural	  conversion	  

Smith W.K. et al 2014 Geophys Res Letters. 



Capacity	  for	  Bioenergy	  ProducDon	  	  
(esDmated	  by	  ecologists) 



CO2	  FerDlizaDon	  
5	  Flux	  towers	  

Keenan	  et	  al.	  Nature	  2013	  

CO2	  Amplitude	  Increase 

Graven	  et	  al	  Science	  2013	  

BUT, 
Contradictory 
 Evidence??? 



CMIP5	  ProjecRons	  of	  Global	  NPP	  
with	  RCP	  =	  8.5,	  Really???	  



Fate of Anthropogenic CO2 Emissions (2003-2012 average) 

Source: Le Quéré et al 2013; CDIAC Data; Global Carbon Project 2013 

2.6 ± 0.5 GtC/yr 
27% 

8.6 ± 0.4 GtC/yr      92% 

+ 0.8 ± 0.5 GtC/yr      8% 

2.6 ± 0.8 GtC/yr 

27% 
Calculated as the residual 

of all other flux components 

4.3±0.1 GtC/yr 

45% 



CalculaRng	  global	  nutrient	  demand	  
with	  MODIS	  NPP	  

Cleveland	  et	  al	  2013,	  PNAS	  



Mod17 user guide 



Potential limits to vegetation net primary production based on fundamental physiological 
limits by solar radiation, water balance, and temperature  (from Churkina & Running, 
1998; Nemani et al., 2003; Running et al., 2004). 

Water = 40%, Temperature = 33%, Radiation = 27% 



Global Annual 1-km ET over 2000-2010 
Global average MODIS ET over vegetated land surface 
is 568.7 ± 358.2 mm yr-1. 



Preprocess Input Data 

v MODIS data 
v  temporally-filling gaps with contamination 

v Global 1.00°X1.25° GMAO GEOS 5.7 and 0.5°X0.6° 
MERRA GMAO meteorological data 
v spatially interpolated data to the MODIS pixels 



MOD	  16/17	  with	  1km	  daily	  
meteorology,	  with	  USGS	  

	  



Global NPP 1983 version 


